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NOVEL NUCLEIC ACIDS AND POLYPEPTIDES 
1. BACKGROUND OF THE INVENTION 

5 1.1 TECHNICAL FIELD 

The present invention provides novel polynucleotides and proteins encoded by such 
polynucleotides, along with uses for these polynucleotides and proteins, for example in 
therapeutic, diagnostic and research methods. 

10 12 BACKGROUND 

Technology aimed at the discovery of protein factors (including e.g, cytokines, such 
as lymphokines, interferons, CSFs, chemokines, and interleukins) has matured rapidly over 
the past decade. The now routine hybridization cloning and expression cloning techniques 
clone novel polynucleotides ''directly" in the sense that they rely on information directly 

15 related to the discovered protein (i.e., partial DNA/amino acid sequence of the protein m the, 
case of hybridization cloning; activity of the protein in the case of expression cloning). More 
recent "indirect" cloning techniques such as signal sequence cloning, which isolates DNA 
sequences based on the presence of a now wen-recognized secretory leader sequence motif, 
as well as various PCR-based or low stringency hybridization-based cloning techniques, have 

20 advanced the state of the art by making availablelargenumbersof DNA/aniino acid 

sequences for proteins that are known to have biological activity, for example, by virtue of 
their secreted nature in the case of leader sequence cloning, by virtue of their cell or tissue 
source in the case of PCR-based techniques, or by virtue of structural siinilarfty to other 

genes of known biological activity. 

Identified polynucleotide and polypeptide sequences have numerous applications in, 
for example, diagnostics, forensics, gene mapping; identification of mutations responsible for 
genetic disorders or other traits, to assess biodiversity, and to produce many other types of 
data and products dependent on DNA and amino acid sequences. 

30 2. SUMMARY OF THE INVENTION 

The compositions of the present invention include novel isolated polypeptides, novel 
isolated polynucleotides encoding such polypeptides, including recombinant DNA molecules, 
cloned genes or degenerate variants thereof, especially naturally occurring variants such as 
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allelic variants, antisense polynucleotide molecules, and antibodies that specifically recognize 
one or more epitopes present on such polypeptides, as well as hybridomas producing such 
antibodies. 

The compositions of the present invention additionally include vectors, including 
expression vectors, containing the polynucleotides of the invention, cells genetically engineered 
to contain such polynucleotides and cells genetically engineered to express such 
polynucleotides* 

The present invention relates to a collection or library of at least one novel nucleic acid 
sequence assembled from expressed sequence tags (ESTs) isolated mainly by sequencing by 
hybridization (SBH), and in some cases, sequences obtained from one or more public databases. 
The invention relates also to the proteins encoded by such polynucleotides, along with 
therapeutic, diagnostic and research utilities for these polynucleotides and proteins. These 
nucleic acid sequences are designated as SEQ ID NO: 1- 948. The polypeptide sequences are 
designated SEQ ID NOS: 949-1896. The nucleic acids and polypeptides are provided in the 
Sequence Listing. In the nucleic acids provided in the Sequence Listing, A is adenine; C is 
cytosine; G is guanine; T is thymine; and N is any of the four bases. In the amino acids provided 
in the Sequence Listing, * corresponds to the stop codon. 

The nucleic acid sequences of the present invention also include, nucleic acid sequences 
that hybridize to the complement of SEQ ID NO: 1 - 948 under stringent hybridization 
conditions; nucleic acid sequences which are allelic variants or species homologues of any of the 
nucleic acid sequences recited above, or nucleic acid sequences that encode a peptide 
comprising a specific domain or truncation ofthe peptides encoded by SEQ ID NO: 1—948. A 
polynucleotide comprising a nucleotide sequence having at least 90% identity to an identifying 
sequence of SEQ ID NO: 1 - 948 or a degenerate variant or fragment thereof. The identifying 
sequence can be 100 base pairs in length. 

The nucleic acid sequences ofthe present invention also include the sequence 
information from the nucleic acid sequences of SEQ ID NO: 1 - 948. The sequence information 
can be a segment of any one of SEQ ID NO: 1-948 that uniquely identifies or represents the 
sequence information of SEQ ID NO: 1 -948. 

A collection as used in this application can be a collection of only one polynucleotide. 
The collection of sequence information or identifying information of each sequence can be 
provided on a nucleic acid array. In one embodiment, segments of sequence information is 
provided on a nucleic acid array to detect the polynucleotide that contains the segment The 
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amy can be designed to detect full-match or mismatch to the polynucleotide that contains the 
segment The collection can also be provided in a computer-readable format 

This invention also includes the reverse or direct complement of any of the nucleic acid 
sequences recited above; cloning or expression vectors containing the nucleic acid sequences; 
5 and host cells or organisms transformed with these expression vectors. Nucleic acid sequences 
(or their reverse or direct complements) according to the invention have numerous applications 
in a variety of techniques known to those skilled in the art of molecular biology, such as use as 
hybridization probes, use as primers for PCR, use in an array, use in computer-readable media, 
use in sequencing full-length genes, use for chromosome and gene mapping, use in the 

10 recombinant production of protein, and use in the generation of anti-sense DNA or RNA, their 
chemical analogs and the like. 

In a preferred embodiment, the nucleic acid sequences of SEQ ID NO: 1-948 or novel 
segments or parts of the nucleic acids of the invention are used as primers in expression assays 
that are well known in the ait In a particularly preferred embodiment the nucleic acid 

1 5 sequences of SEQ ID NO: 1-948 or novel segments or parts of the nucleic acids provided herein 
are used in diagnostics for identifying expressed genes or, as well known in the art and 
exemplified by Vollrath et al. Science 258:52-59 (1992), as expressed sequence tags for 
physical mapping of the human genome. 

The isolated polynucleotides of the invention include, but are not limited to, a 

20 polynucleotide comprising any one of the nucleotide sequences set forth in SEQ ID NO: 949- 
1 896; a polynucleotide comprising any of the full length protein coding sequences of SEQ ID 
NO: 1-948; and a polynucleotide comprising any of the nucleotide sequences of the mature 
protein coding sequences of SEQ ID NO: 1-948. The polynucleotides of the present invention 
also include, but are not limited to, a polynucleotide mat hybridizes under stringent hybridization 

25 conditions to (a) the complement of any one of the nucleotide sequences set forth in SEQ ID 

NO: 1-948; (b) a nucleotide sequence encoding any one of the amino acid sequences set forth in 
the Sequence Listing; (c) a polynucleotide which is an allelic variant of any polynucleotides 
recited above; (d) a polynucleotide which encodes a species homolog (e.g. orthologs) of any of 
the proteins recited above; or (e) a polynucleotide that encodes a polypeptide comprising a 

30 specific domain or truncation of any of the polypeptides comprising an amino acid sequence set 

form in the Sequence Listing. 

The isolated polypeptides of the invention include, but are not limited to, a polypeptide 
comprising any of the amino acid sequences set forth in the Sequence Listing; or the 
corresponding full length or mature protein. Polypeptides of the invention also include 



BNS oaoa 



polypeptides with biological activity that are encoded by (a) any of the polynucleotides having a 
nucleotide sequence set forth in SEQ ID NO: 1-948; or (b) polynucleotides that hybridize to the 
complement of the polynucleotides of (a) under stringent hybridization conditions. Biologically 
or immunologically active variants of any of the polypeptide sequences in the Sequence Listing, 
and "substantial equivalents" thereof (eg., with at least about 65%, 70%, 75%, 80%, 85%, 
90%, 95%, 98% or 99% amino acid sequence identity) that preferably retain biological activity 
are also contemplated The polypeptides of the invention may be wholly or partially chemically 
synthesized but are preferably produced by recombinant means using the genetically engineered 
cells (e.g. host cells) of the invention. 

The invention also provides compositions comprising a polypeptide of the invention. 
Polypeptide compositions of the invention may further comprise an acceptable carrier, such 
as a hydrophilic, e.g., pharmaceutically acceptable, carrier. 

The invention also provides host cells transformed or transfected with a 
polynucleotide of the invention. 

The invention also relates to methods for producing a polypeptide of the invention 
comprising growing a culture of the host cells of the invention in a suitable culture medium 
under conditions permitting expression of the desired polypeptide, and purifying the 
polypeptide from the culture or from the host cells. Preferred embodiments include those in 
which the protein produced by such process is a mature form of the protein. 

Polynucleotides according to the invention have numerous applications in a variety of 
techniques known to those skilled in the art of molecular biology. These techniques include 
use as hybridization probes, use as oligomers, or primers, for PGR, use for chromosome and 
gene mapping, use in the recombinant production of protein, and use in generation of 
anti-sense DNA or RNA, their chemical analogs and the like. For example, when the 
expression of an mRNA is largely restricted to a particular cell or tissue type, polynucleotides 
of the invention can be used as hybridization probes to detect the presence of the particular 
cell or tissue mRNA in a sample using, e.g., in situ hybridization. 

In other exemplary embodiments, the polynucleotides are used in diagnostics as 
expressed sequence tags for identifying expressed genes or, as well known in the art and 
exemplified by Vollrath et aL, Science 258:52-59 (1992), as expressed sequence tags for 
physical mapping of the human genome. 

The polypeptides according to the invention can be used in a variety of conventional 
procedures and methods that are currently applied to other proteins. For example, a 
polypeptide of the invention can be used to generate an antibody that specifically binds the 
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polypeptide. Such antibodies, particularly monoclonal antibodies, are useful for detecting or 
quantitating the polypeptide in tissue. The polypeptides of the invention can also be used as 
molecular weight markers, and as a food supplement 

Methods are also provided for preventing, treating, or ameliorating a medical 
5 condition which comprises the step of adninistering to a mammalian subject a therapeutically 
effective amount of a composition comprising a polypeptideof the present invention and a 
pharmaceutically acceptable carrier. 

In particular, the polypeptides and polynucleotides of the invention can be utilized, for 
example, in methods for the prevention and/or treatment of disorders involving aberrant 
10 protein expression or biological activity. 

The present invention further relates to methods for detecting the presence of the 
polynucleotides or polypeptides of the invention in a sample. Such methods can, for 
example, be utilized as part of prognostic and diagnostic evaluation of disorders as recited 
herein and for the identification of subjects exhibiting a predisposition to such conditions. 
15 The invention provides a method for detecting the polynucleotides of the invention in a 
sample, comprising contacting the sample with a compound that binds to and forms a 
complex with the polynucleotide of interest for a period sufficient to form the complex and 
under conditions sufficient to form a complex and detecting the complex such that if a 
complex is detected, the polynucleotide of interest is detected. The invention also provides a 
20 method for detecting the polypeptides of the invention in a sample comprising contacting the 
sample with a compound that binds to and forms a complex with the polypeptide under 
conditions and for a period sufficient to form the complex and detecting the formation of the 
complex such that if a complex is formed, the polypeptide is detected. 

The invention also provides kits comprising polynucleotide probes and/or monoclonal 
25 antibodies, and optionally quantitative standards, for carrying out methods of the invention. 
Furthermore, the invention provides methods for evaluating the efficacy of drugs, and 
monitoring the progress of patients, involved in clinical trials for the treatment of disorders as 
recited above. 

The invention also provides methods for the identification of compounds that 
30 modulate (i.e., increase or decrease) the expression or activity of the polynucleotides and/or 
polypeptides of the invention. Such methods can be utilized, for example, for the 
identification of compounds that can ameliorate symptoms of disorders as recited herein. 
Such methods can include, but are not limited to, assays for identifying compounds and other 
substances that interact with (e.g., bind to) foe polypeptides of the invention. The invention 



provides a method for identifying a compound that binds to the polypeptides of the invention 
comprising contacting the compound with a polypeptide of the invention in a cell for a time 
sufficient to form a polypeptide/compound complex, wherein the complex drives expression 
of a reporter gene sequence in the cell; and detecting the complex by detecting the reporter 
gene sequence expression such that if expression of the reporter gene is detected the 
compound the binds to a polypeptide of the invention is identified. 

The methods of the invention also provides methods for treatment which involve the 
administration of the polynucleotides or polypeptides of the invention to individuals 
exhibiting symptoms or tendencies. In addition, the invention encompasses methods for 
treating diseases or disorders as recited herein comprising administering compounds and 
other substances that modulate the overall activity of the target gene products. Compounds 
and other substances can effect such modulation either on the level of target gene/protein 
expression or target protein activity. 

The polypeptides of the present invention and the polynucleotides encoding them are 
also useful for the same functions known to one of skill in the art as the polypeptides and 
polynucleotides to which they have homology (set forth in Table 2); for which they have a 
signature region (as set forth in Table 3); or for which they have homology to a gene family 
(as set forth in Table 4). If no homology is set for* for a sequence, then the polypeptides and 
polynucleotides of the present invention are useful for a variety of applications, as described 
herein, including use in arrays for detection. 

3. DETAILED DESCRIPTION OF THE INVENTION 
3.1 DEFINITIONS 

It must be noted that as used herein and in the appended claims, the singular forms 
"a", "an" and "the" include plural references unless the context clearly dictates otherwise. 

The term "active" refers to those forms of the polypeptide which retain the biologic 
and/or immunologic activities of any naturally occurring polypeptide. According to the 
invention, the terms "biologically active" or "biological activity" refer to a protein or peptide 
having structural, regulatory or biochemical functions of a naturally occurring molecule. 
Likewise "immunologically active" or "immunological activity" refers to the capability of the 
natural, recombinant or synthetic polypeptide to induce a specific immune response in 
appropriate animals or cells and to bind with specific antibodies. 
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A composition of the present invention may also be useful for promoting or inhibiting 
differentiation of tissues described above from precursor tissues or cells; or for inhibiting the 
growth of tissues described above. 

Therapeutic compositions of the invention can be used in the following: 

Assays for tissue generation activity include, without limitation, those described in: 
International Patent Publication No. WO95/16035 (bone, cartilage, tendon); International 
Patent Publication No. WO95/05846 (nerve, neuronal); International Patent Publication No. 
WO91/07491 (skin, endothehum). 

Assays for wound healing activity include, without limitation, those described in: 
Winter, Epidermal Wound Healing, pps. 71-1 12 (Maibach, H. I. and Rovee, D. T., eds.), Year 
Book Medical Publishers, Inc., Chicago, as modified by Eaglstein and Mertz, J. Invest 
Dermatol 71:382-84 (1978). 

3.10.7 IMMUNE STIMULATING OR SUPPRESSING ACTIVITY 
A polypeptide of the present invention may also exhibit immune stimulating or 
immune suppressing activity, including without limitation the activities for which assays are 
described'herein. A polynucleotide of the invention can encode a polypeptide exhibiting such 
activities. A protein may be useful in the treatment of various immune deficiencies and 
disorders (including severe combined immunodeficiency (SCID)), e.g., in regulating (up or 
down) growth and proliferation of T and/or B lymphocytes, as well as effecting the cytolytic 
activity of NK cells and other cell populations. These immune deficiencies may be genetic or 
be caused by viral (e.g., HTV) as well as bacterial or fungal infections, or may result from 
autoimmune disorders. More specifically, infectious diseases causes by viral, bacterial, fungal 
or other infection may be treatable using a protein of the present invention, including 
.infections by HTV, hepatitis viruses, herpes viruses, mycobacteria, Leishmania spp., malaria 
spp. and various fungal infections such as candidiasis. Of course, in this regard, proteins of 
the present invention may also be useful where a boost to the immune system generally may 
be desirable, i.e., in the treatment of cancer. 

Autoimmune disorders which may be treated using a protein of the present invention 
include, for example, connective tissue disease, multiple sclerosis, systemic lupus 
erythematosus, rheumatoid arthritis, autoimmune pulmonary inflammation, Guillain-Barre 
syndrome, autoimmune thyroiditis, insulin dependent diabetes mellitis, myasthenia gravis, 
graft-versus-host disease and autoimmune inflammatory eye disease. Such a protein (or 
antagonists thereof, including antibodies) of the present invention may also to be useful in the 
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treatment of allergic reactions and conditions (e.g., anaphylaxis, serum sickness, drug 
reactions, food allergies, insect venom allergies, mastocytosis, allergic rhinitis, 
hypersensitivity pneumonitis, urticaria, angioedema, eczema, atopic dermatitis, allergic 
contact dermatitis, erythema multiforme, Stevens-Johnson syndrome, allergic conjunctivitis, 
atopic keratoconjunctivitis, venereal keratoconjunctivitis, giant papillary conjunctivitis and 
contact allergies), such as asthma (particularly allergic asthma) or other respiratory problems. 
Other conditions, in which immune suppression is desired (including, for example, organ 
transplantation), may also be treatable using a protein (or antagonists thereof) of the present 
invention. The therapeutic effects of the polypeptides or antagonists thereof on allergic 
reactions can be evaluated by in vivo animals models such as the cumulative contact 
enhancement test (Lastbom et al., Toxicology 125: 59-66, 1998), skin prick test (Hoffmann et 
at, Allergy 54: 446-54, 1999), guinea pig skin sensitization test (Vohr et al., Arch. Toxocol. 
73: 501-9), and murine local lymph node assay (Kimber et al., J. Toxicol. Environ. Health 
53: 563-79). 

Using the proteins of the invention it may also be possible to modulate immune 
responses, in a number of ways. Down regulation may be in the form of inhibiting or 
blocking an immune response already in progress or may involve preventing the induction of 
an immune response. The functions of activated T cells may be inhibited by suppressing T 
cell responses or by inducing specific tolerance in T cells* or both. Immunosuppression of T 
cell responses is generally an active, non-antigen-specific, process which requires continuous 
exposure of the T cells to the suppressive agent Tolerance, which involves inducing 
non-responsiveness or anergy in T cells, is distinguishable from immunosuppression in that it 
is generally antigen-specific and persists after exposure to the tolerizing agent has ceased. 
Operationally, tolerance can be demonstrated by the lack of a T cell response upon 
reexposure to specific antigen in the absence of the tolerizing agent 

. Down regulating or preventing one or more antigen functions (including without 
limitation B lymphocyte antigen functions (such as, for example, B7)), e.g., preventing high 
level lymphokine synthesis by activated T cells, will be useful in situations of tissue, skin and 
organ transplantation and in graft-versus-host disease (GVHD). For example; blockage of T 
cell function should result in reduced tissue destruction in tissue transplantation. Typically, in 
tissue transplants, rejection of the transplant is initiated through its recognition as foreign by 
T cells, followed by an immune reaction that destroys the transplant The administration of a 
therapeutic composition of the invention may prevent cytokine synthesis by immune cells, 
such as T cells, and thus acts as an immunosuppressant Moreover, a lack of costimulation 
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may also be sufficient to anergize the T cells, thereby inducing tolerance in a subject 
Induction of long-term tolerance by B lymphocyte antigen-blocking reagents may avoid the 
necessity of repeated administration of these blocking reagents. To achieve sufficient 
immunosuppression or tolerance in a subject, it may also be necessary to block the function 
of a combination of B lymphocyte antigens. 

The efficacy of particular therapeutic compositions in preventing organ transplant 
rejection or GVHD can be assessed using animal models that are predictive of efficacy in 
humans. Examples of appropriate systems which can be used include allogeneic cardiac 
grafts in rats and xenogeneic pancreatic islet cell grafts in mice, both of which have been used 
to examine the immunosuppressive effects of CTLA4Ig fusion proteins in vivo as described 
in Lenschow et al., Science 257:789-792 (1992) and Turka et al., Proc. Natl. Acad. Sci USA, 
89:1 1 102-1 1 105 (1992). In addition, murine models of GVHD (see Paul ed, Fundamental 
Immunology, Raven Press, New York, 1989, pp. 846-847) can be used to determine the 
effect of therapeutic compositions of the invention on the development of that disease. 

Blocking antigen function may also be therapeutically useful for treating autoimmune 
diseases. Many autoimmune disorders are the result of inappropriate activation of T cells that 
are reactive against self tissue and which promote the production of cytokines and 
autoantibodies involved in the pathology of the diseases. Preventing the activation of 
autoreactive T cells may reduce or eliminate disease symptoms. Administration of reagents 
which block stimulation of T cells can be used to inhibit T cell activation and prevent 
production of autoantibodies or T cell-derived cytokines which may be involved in the 
disease process. Additionally, blocking reagents may induce antigen-specific tolerance of 
autoreactive T cells which could lead to long-term relief from the disease. The efficacy of 
blocking reagents in preventing or alleviating autoimmune disorders can be determined using 
a number of well-characterized animal models of human autoimmune diseases. Examples 
include murine experimental autoimmune encephalitis, systemic lupus erymmatosis in 
MRIVlpr/lpr mice or NZB hybrid mice, murine autoimmune collagen arthritis, diabetes 
mellitus in NOD mice and BB rats, and murine experimental myasthenia gravis (see Paul ed., 
Fundamental Immunology, Raven Press, New York, 1989, pp. 840-856). 

Upregulation of an antigen function (e.g., a B lymphocyte antigen function), as a 
means of up regulating immune responses, may also be useful in therapy. Upregulation of 
immune responses may be in the form of enhancing an existing immune response or eliciting 
an initial immune response. For example, enhancing an immune response may be useful in 



51 



cases of viral infection, including systemic viral diseases such as influenza, the common cold, 
and encephalitis. 

Alternatively, anti-viral immune responses may be enhanced in an infected patient by 
removing T cells from the patient, costimulating the T cells in vitro with viral antigen-pulsed 
APCs either expressing a peptide of the present invention or together with a stimulatory form 
of a soluble peptide of the present invention and reintroducing the in vitro activated T cells 
into the patient. Another method of enhancing anti-viral immune responses would be to 
isolate infected cells from a patient, transfect them with a nucleic acid encoding a protein of 
the present invention as described herein such that the cells express all or a portion of the 
protein on their surface, and reintroduce the transfected cells into the patient The infected 
cells would now be capable of delivering a costimulatory signal to, and thereby activate, T 
cells in vivo. 

A polypeptide of the present invention may provide the necessary stimulation signal 
to T cells to induce a T cell mediated immune response against the transfected tumor cells. In 
addition, tumor cells which lack MHC class I or MHC class II molecules, or which fail to 
reexpress sufficient mounts of MHC class I or MHC class II molecules, can be transfected 
with nucleic acid encoding all or a portion of (e.g., a cytoplasmic-domain truncated portion) 
of an MHC class I alpha chain protein and microglobulin protein or an MHC class U alpha 
chain protein and an MHC class II beta chain protein to thereby express MHC class I or 
MHC class II proteins on the cell surface. Expression of the appropriate class I or class II 
MHC in conjunction with a peptide having the activity of aB lymphocyte antigen (e.g., B7-1, 
B7-2, B7-3) induces a T cell mediated immune response against the transfected tumor cell. 
Optionally, a gene encoding an antisense construct which blocks expression of an MHC class 
II associated protein, such as the invariant chain, can also be cotransfected with a DNA 
encoding a peptide having the activity of a B lymphocyte antigen to promote presentation of 
tumor, associated antigens and induce tumor specific immunity. Thus, the induction of a T 
cell mediated immune response in a human subject may be sufficient to overcome 
tumor-specific tolerance in the subject. 

The activity of a protein of the invention may, among other means, be measured by 
the following methods: 

Suitable assays for thymocyte or splenocyte cytotoxicity include, without limitation, 

those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, 

D. H. Margulies, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates and 

Wiley-Interscience (Chapter 3, In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; 
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Chapter 7, Immunologic studies in Humans); Herrmann et al., Proc. Natl. Acad. Sci. USA 
78:2488-2492, 1981; Herrmann et al., J. Immunol. 128:1968-1974, 1982; Handa et al., J. 
Immunol. 135:1564-1572, 1985; Takai etal, I. Immunol. 137:3494-3500, 1986; Takai etal, 
J. Immunol. 140:508-512, 1988; Bowman et al, J. Virology 61:1992-1998; Bertagnolli et a!., 
Cellular Immunology 133:327-341, 1991; Brown et al, J. Immunol. 153:3079-3092, 1994. 

Assays for T-cell-dependent immunoglobulin responses and isotype switching (which 
will identify, among others, proteins that modulate T-cell dependent antibody responses and 
that affect Thl/Th2 profiles) include, without limitation, those described in: Maliszewski, J. 
Immunol. 144:3028-3033, 1990; and Assays for B cell function: In vitro antibody production, 
Mono, J. J. and Brunswick, M. In Current Protocols in Immunology. J. E. e.a. Coligan eds. 
Vol 1 pp. 3.8.1-3.8.16, John Wiley and Sons, Toronto. 1994. 

Mixed lymphocyte reaction (MLR) assays (which will identify, among others, 
proteins that generate predominantly Thl and CTL responses) include, without limitation, 
those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, 
D. H. Margulies, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates and 
Wiley-Interscience (Chapter 3, In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; 
Chapter 7, Immunologic studies in Humans); Takai et al, J. Immunol. 137:3494-3500, 1986; 
Takai et al, J. Immunol. 140:508-512, 1988; Bertagnolli et al, J. Immunol. 149:3778-3783, 
1992. 

Dendritic cell-dependent assays (which will identify, among others, proteins 
expressed by dendritic cells that activate naive T-cells) include, without limitation, those 
described in: Guery et al, J. Immunol. 134:536-544, 1995; Inaba et ah, Journal of 
Experimental Medicine 173:549-559, 1991; Macatonia et al. Journal of Immunology 
154:5071-5079, 1995; Porgador et al. Journal of Experimental Medicine 182:255-260, 1995; 
Nair et al. Journal of Virology 67:4062-4069, 1993; Huang et al. Science 264:961-965, 
1994; Macatonia et al. Journal of Experimental Medicine 169:1255-1264, 1989; Bhardwaj et 
al. Journal of Clinical Investigation 94:797-807, 1994; and Inaba et al. Journal of 
Experimental Medicine 172:631-640, 1990. 

Assays for lymphocyte suxvival/apoptosis (which will identify, among others, proteins 
that prevent apoptosis after superantigen induction and proteins that regulate lymphocyte 
homeostasis) include, without limitation, those described in: Darzynkiewicz et al. Cytometry 
13:795-808, 1992; Gorczyca et al, leukemia 7:659-670, 1993; Gorczyca et al. Cancer 
Research 53:1945-1951, 1993; Itoh etal. Cell 66:233-243, 1991; Zacharchuk, Journal of 
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Immunology 145:4037-4045, 1990; ZamaietaL, Cytomeby 14:891-897, 1993; Gorczyca et 
aL, International Journal of Oncology 1:639-648, 1992. 

Assays for proteins that influence early steps of T-ceU commitment and development 
include, without limitation, those described in: Antica et al, Blood 84:1 1 1-1 17, 1994; Fine et 
aL, Cellular Immunology 155:111-122, 1994; Galy et ah, Blood 855770-2778, 1995; Toki et 
al., Proc. Nat Acad Sci, USA 88:7548-7551, 199L 

3.10.8 ACTIVIN/INHIBIN ACTIVITY 

A polypeptide of the present invention may also exhibit activin- or inhibin-related 
activities. A polynucleotide of the invention may encode a polypeptide exhibiting such 
characteristics. Inhibins are characterized by their ability to inhibit the release of follicle 
stimulating hormoqe (FSH), while activins and are characterized by their ability to stimulate 
the release of follicle stimulating hormone (FSH). Thus, a polypeptide of the present 
invention, alone or in heterodimers with a member of the inhibin family, may be useful as a 
contraceptive based on the ability of inhibins to decrease fertility in female mammals and 
decrease spermatogenesis in male mammals. Administration of sufficient amounts of other 
inhibins can induce infertility in these mammals. Alternatively, the polypeptide of the 
invention, as a homodimer or as a heterodimer with other protein subunits of the inhibin 
group, may be useful as a fertility inducing therapeutic, based upon the ability of activin 
molecules in stimulating FSH release from cells of the anterior pituitary. See, for example, 

U.S. Pat No. 4,798,885. A polypeptide of the invention may also be useful for advancement 

» 

of the onset of fertility in sexually immature mammals, so as to increase the lifetime 
reproductive performance of domestic animals such as, but not limited to, cows, sheep and 
pigs. 

The activity of a polypeptide of the invention may, among other means, be measured 
by the following methods. 

Assays for activin/inhibin activity include, without limitation, those described in: Vale 
et al., Endocrinology 91:562-572, 1972; Ling et al., Nature 321:779-782, 1986; Vale et al., 
Nature 321:776-779, 1986; Mason etal., Nature 318:659-663, 1985; Forage et al., Proa Natl. 
Acad. Sci. USA 83:3091-3095, 1986. 

3.10.9 CHEMOTACTIC/CHEMOKIN^ ACTIVITY 
A polypeptide of the present invention may be involved in chemotactic or 
chemokinetic activity for mammalian cells, including, for example, monocytes, fibroblasts, 

54 



''% 




WO 02/076539 PCT/US02/05095 



SKQ 
ID 


Hit ID 


Spcfcto 


Description 


S score 


Perceat 
ideatfty 








mRNA, complete cds. 






1608 


gi!34477 
61 


Homo sapiens 


cystatm and DUP19 domain- 

(CSDUFD1) mRNA, complete 
cds. 


736 


100 


1608 


AAG745 
13 


Homo sapiens 


HUMA- Human colon cancer 
antigen protein SEQ ID 
NO:5277. 


570 


100 


1608 


AAB937 
98 


Homo sapiens 


HBU- Human protein sequence 
SBO ID N013564 


281 


47 


1609 


gU04402 

30 


Homo sapiens 


oDNA: FU23514 fis. clone 
LNG04628. 


o/vv? 


ion 


1609 


&128529 
73 


Mus zddscuIus 


putativp 


1500 




1609 


g!124077 
49 


Arabidopeij 
thalhma 




wo 


22 

mm 


1610 


AAY649 
94 


Homo sapiens 


QBSTHnman 5* EST related 
polvoeotide SEO ID NO. 11 55. 


372 


100 


1610 


AAM0O8 
52 


Homo sapiens 


HYSR- IfiniiJMi hnw MMtmur 
« * M taar IWHW WBB 0MHIVW 

protein, SEQ ID NO: 215. 


AO 


30 




[ Off virus 


ORF2 


Aft 




1611 


gil04397 
05 


Homo sapiens 


cDNA: FU23121 fis, clone 
LNG07996. 


3137 


100 


1611 


AAB949 
96 


Homo sapiens 


HELI- Hnman protein sequence 
f?i?n in vn*iM?< 


1618 


99 


1611 


g!104332 
57 


Homo sapiens 


cDNAFUU 889 fis, done 

similar to Homo sapiens F-box 
nmtetn FBX29 fFKX2P> mRNA 


1618 

* 


99 


1612 


AAB952 
34 


Homo sapiens 


HELI* Hmnen protein sequence 
SBQIDNO:17375. 


3584 


100 


1612 


fil04346 

74 


HwaO sapiens 


rTtoJA VT Tf 901 1 Urn ftnm } 

curtA ru izyi i ns, cione 
NT2RP20OU25, Mgk]y similar 
w nous naaaHW ■xouvpum 
mRNA. 


3584 


100 


1612 


11505203 

1 


Mas moscutua 


BAuuuphm 




Q< 

OJ 


1613 


£965095 
4 


Nfus fwny^i^i^i 


UUir"i t O"IH* 

aoctyialucoaaniinyin anaferase B 


1254 


73 


1613 


AAV160 
00_aal 


Homo sapkns 


UOL- Homan beovl,6-N- 
aoecyigaxoaammyiuaiauerase 
flOnT) artoorimg cPNA. 


1044 


65 


1613 


AAQ892 
01 sal 


Homo sapiens 


i-JULr JHxaacmng enzyme 
oDNA. 


1044 


65 


1614 


gil00473 
11 


Homo sapiens 


mRNA fir K3AA16I7 protein, 

■ ■■■If ,1 *%Am 

partial cos. 


4792 


100 


1614 


gl663535 
3 


Homo sapiens 


RU1 (R.U1) mRNA, complete 
cds, 


2467 


55 


1614 


«I157790 
95 


Homo sapiens 


Similar to RU1, done 
MQC3342 IMAGB3029598, 
mRNA, complete cda» 


2467 


55 


1615 


gi468069 

3 


Homo sapiens 


CQI-27 protein mRNA, 
complete cds. 


1414 


92 


1615 


gil75117 

52 


Homo sapiens 


CGI-27 protein, clone 
MQC31852 IMA<B:4851517, 
mRNA, complete cds. 


1414 


92 


■HEW 




Homo sapiens 


C21orflWito protein mRNA, 


1414 


92 



210 



